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Cost Review Report

INTRODUCTION AND ORGANIZATION

In June 2004, the Bay Area Toll Authority (BATA) requested that Bechtel Infrastructure Corporation
(BINFRA) perform a cost review of the current Caltrans cost estimate of the Toll Bridge Seismic Retrofit
Program (TBSRP). This report presents the findings of the cost review, and is organized into the following

sections:

m  Introduction and Organization

m  Purpose of the Cost Review

m  Scope of Review

m  Approach

m  Basis of the Cost Review

m  Qualifications of the Cost Review
m  Results and Findings

m  Conclusion

PURPOSE OF THE REVIEW

The purpose of this effort is to review the reasonableness of the current Caltrans cost forecast for the TBSRP.

SCOPE OF REVIEW

The TBSRP is a bridge rehabilitation program to strengthen or replace seven (7) state-owned toll bridges to

improve their performance in the event of a significant earthquake. The bridges in this program are:
m  Richmond-San Rafael Bridge

m  San Francisco-Oakland Bay Bridge

m  Benicia-Martinez Bridge

m  Carquinez Bridge

m  San Mateo-Hayward Bridge

m  Vincent Thomas Bridge

m  San Diego-Coronado Bridge
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APPROACH

Within the limited time available (approximately 5 weeks), the cost review was undertaken as a joint
Caltrans/Bechtel effort through workshops comprised of Caltrans and Bechtel personnel, and was performed
as a trend analysis of the individual project contracts. The approach was influenced by the stage of project

development and the relative construction value for each bridge or bridge project, as described below.

The cost review was based on the stated construction period in the current Caltrans SFOBB East Span
Replacement schedule wherein the Self-Anchored Suspension Bridge (SAS) contract is awarded in

August 2004 and both directions of the East Span Replacement are open to traffic by December 2010.

Stage of Project Development

The TBSRP project contracts were grouped into three categories for the purpose of the cost review. These

categories are:

1. Completed Projects - Work awarded by Caltrans that was complete or nearly complete. This category
includes the Benicia-Martinez Bridge, the Carquinez Bridge, the San Mateo-Hayward Bridge, the San
Diego-Coronado Bridge, the Vincent Thomas Bridge, the SFOBB West Span, and Pier W2 of the SAS
Bridge on the SFOBB East Span.

In general, the review of these contracts consisted of a cursory overview examination of the costs
expended to date, which were provided by Caltrans, as well as an evaluation of anticipated costs to be
expended. Where applicable, the support costs were also reviewed to confirm that sufficient costs were

forecast to close the contracts.

2. Work in Progress/Bids Received - Work awarded by Caltrans that had a percentage of contract work
remaining to be completed. This category includes the Richmond-San Rafael Bridge, the SFOBB West
Approach, and the Skyway, Pier E2/Tower T1 Footing of the SAS, the SAS superstructure, and the south
detour projects of the SFOBB East Span Replacement.

The review of these contracts focused on pending and potential change orders and claims, possible

schedule extensions or delays, and escalation, together with a review of the Caltrans support costs.

3. Future Work - Work planned by Caltrans that has not yet been bid. This category includes the Yerba
Buena Island (YBI) transition structure, the Oakland Touchdown, and the demolition of the existing

SFOBB as part of the East Span Replacement.
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The review of the these contracts focused on Caltrans” estimates of the unawarded work, potential

contract growth for the not-yet-awarded work, and estimates of future support costs.

The work covered by categories 2 and 3 comprised the majority of the cost review effort conducted by
Bechtel in collaboration with Caltrans, as these projects had the maximum exposure to possible variance

from the cost forecast and the largest absolute costs.

In the Caltrans/Bechtel workshops, the cost review team reviewed Caltrans’ contract cost and schedule
documents used as the forecast basis, as well as Caltrans” methodology of arriving at its forecast. The
team performed a pricing validation on yet-to-be-awarded work, making adjustments as necessary.
Following the pricing review, adjustments were made based on Caltrans’ historical cost and schedule
experience, potential extensions or delays, and escalation. Support costs were evaluated in relation to
each project’s contract construction costs and schedule. After overall review of the project contracts, the
team performed a cost risk analysis and a schedule risk analysis and evaluated contingency for the

program.

Relative Construction Value of the Bridges

Due to the limited time allowed for the cost review, the team focused on work with the largest potential to

impact the TBSRP cost as currently forecast by Caltrans.

A review of the project contracts led to the categorization and prioritization of the bridges and program-wide

issues, as shown below.

Richmond-San Rafael Bridge

Contract: 0438U Bridge Retrofit Status: Expected construction completion in
June 2005; work is approximately 80% complete
Priority of Evaluation: High

San Francisco-Oakland Bay Bridge-West Span

Contracts: 04353 Project 11 Status: All work is complete
04354 Project 15 Priority of Evaluation: Low
04355 Project 16
04347 Project 19
0434L Project 20

Contract: 0435U Project 18 Status: Expected construction completion in
June 2004; work is approximately 99% complete
Priority of Evaluation: Medium

04038
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San Francisco-Oakland Bay Bridge-West Approach

Contract:

0435C TTT Loop & 4" Street On Ramp

Cost Review Report

Status: All work is complete
Priority of Evaluation: Low

Contract:

0435F “East” Loop

Status: In conceptual design
Priority of Evaluation: Low (Small Project)

Contract:

0435V West Approach

San Francisco-Oakland Bay Bridge-East Span

Contracts:

01205 Oakland Touchdown Surcharge
01207 YBI Archaeology

01208 Pile Demonstration

04300 Interim East Bay Retrofit

04343 East Bay Approach Piers E23-29

Status: Construction commenced in June 2003;
work is approximately 20% complete
Priority of Evaluation: High

Status: All work is complete
Priority of Evaluation: Low

0120Q USCG Road Relocation
0120C SAS Pier W2
0220G YBI Substation

Status: Work is virtually complete
Priority of Evaluation: Medium

0120E SAS Pier E2/Tower 1
0120R South Detour
01202 Skyway

Status: Construction is in progress
Priority of Evaluation: High

Status: Bid received. Award scheduled for
August 2004.
Priority of Evaluation: High

01204 Oakland Touchdown
01209 Existing Bridge Demolition
0120P YBI Transition Structures

Status: In various stages of design
Priority of Evaluation: High

Contract:

Benicia-Martinez
Contracts:

Carquinez Bridge

Contract:

0120J Storm Water Mitigation

Bridge

04402 Approaches Retrofit
0440U Bridge Retrofit
13341 Mococco Overhead

04393 1958 Bridge Retrofit

San Mateo-Hayward Bridge

Contracts:

04362 Existing Trestle
04363 West Approach, Pier 1
0436V High-rise

04368 Mitigation Planting

Status: Conceptual scope only
Priority of Evaluation: Low (Small Project)

Status: All work is complete
Priority of Evaluation: Low

Status: All work is complete
Priority of Evaluation: Low

Status: All work is complete
Priority of Evaluation: Low

04038
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Vincent Thomas Bridge
Contract: 1381U Main Span and Approaches Status: All work is complete
Priority of Evaluation: Low

San Diego-Coronado Bridge
Contracts: 02191 Status: All work is complete
02192 | Main Structure Priority of Evaluation: Low
02193 | Tower
0219U_ Foundation Piers 24-32

In addition to review of the capital costs affected by the contract/design, the following items affecting the

total costs of the TBSRP were also reviewed.

Capital Outlay Support
All active and unawarded contracts Status: Major construction-related effort ongoing
Priority of Evaluation: High

Project Schedules
All active and unawarded contracts Status: Start/complete construction dates
are planned for all major contracts, except the
demolition of the existing bridge (open to traffic for
both directions of the SFOBB is planned for
December 2010)
Priority of Evaluation: High

Escalation
All active and unawarded contracts Status: Required for change of open to traffic for the
SFOBB East Span Replacement from 2006 to 2010
Priority of Evaluation: High

Cost Review Priorities

Based on an evaluation of the potential for cost and cost/time impacts of each TBSRP project, the
categorization and prioritization process resulted in the selection of the Richmond-San Rafael Bridge project,
the SFOBB West Approach project, the SFOBB East Span Replacement project, and the program-wide issues

of support, escalation, and contingency as the areas of focus for the cost review.

Richmond-San Rafael Bridge

This seismic retrofit contract includes retrofit to the truss foundations, piers, support frames, and
superstructure, as well as replacement of the trestle on the western side. The contract was awarded in
October 2000 with a contract completion of September 2004. Based on performance to date, completion is

forecast for June 2005. In workshops with Caltrans personnel, the cost review team concentrated on the

04038 Toll Bridge Seismic Retrofit Program 5



Cost Review Report

validity of outstanding and unresolved change orders, as well as an evaluation of potential future change
orders and delays to determine the potential final construction cost. The determinations from these

workshops were incorporated into a program risk analysis model.

San Francisco-Oakland Bay Bridge West Approach

This is a “remove and replace” construction project in which temporary elevated roadway structures are
constructed in a staged operation to maintain traffic flow while the existing elevated concrete structures are

removed and replaced with new concrete structures.

The staging and “shoehorning” of foundations and structures required to maintain traffic flow on I-80 at all
times imposes unusual constraints on the work, and positions costs above those associated with more

common highway construction work.

Based on the performance to date, the project is forecast to complete on schedule in June 2008. In workshops
with Caltrans personnel, the cost review team concentrated on the validity and rate of changes to date and
the potential for future changes and delays, based on specific project knowledge. The determinations from

these workshops were incorporated into a program risk analysis model.

San Francisco-Oakland Bay Bridge East Span

The SFOBB East Span Replacement project consists of a number of projects, namely the Oakland Touchdown,
the Skyway, the piers and tower footing for the SAS bridge, the SAS superstructure, the transition structure
at YBI, the south detour, and the demolition of the existing bridge. Each project is at a different stage of

design-bid-construct. Workshops with Caltrans personnel were convened to review each project.

Oakland Touchdown

This contract on the eastern end of the SFOBB for the connection between the Skyway and the Toll Plaza
includes roadwork, bridge piers and superstructure, and removal of a conflicting portion of the existing
bridge. The contract is scheduled for award in January 2007 and completion in April 2012. In workshops, the
cost review team reviewed the preliminary engineer’s estimate and adjustments were made for current

pricing, escalation, and potential changes and delays based on Caltrans” historical experience.
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Skyway

This construction contract is for a new segmental, precast, prestressed, balanced cantilever bridge with
parallel roadways supported on pile/pier foundations. The contract was awarded in January 2002 with a
scheduled completion in February 2006. The current forecast completion is May 2007. Foundation piles are
nearing completion; concrete pier construction and fabrication of the precast sections are progressing. In
workshops, the cost review team evaluated the rate and validity of approved and pending changes, as well as

potential future changes and delays based on Caltrans” historical experience with design and erection issues.

SAS Pier W2

This contract for the foundation and western pier of the SAS, located on the eastern edge of YBI, was forecast
to complete in July 2004 at the time of this report’s preparation. In workshops, the cost review team evaluated

unresolved changes to assure that projected costs were adequate to effect contract closeout.

SAS Pier E2/T1

This contract for the foundation and eastern pier and the foundation and base of the SAS tower was awarded
in April 2004 and is scheduled to complete in May 2007. The contractor plans to complete construction
approximately 17 months early and to receive an early completion bonus. The foundation piles are
underreamed to install rock sockets - an item that has been problematic on other Caltrans bridge projects in
the San Francisco and adjoining bays. In workshops, the cost review team evaluated pending and potential
changes and delays, including those related to steel pricing and Caltrans’ historical experience with rock

sockets.

SAS

A single bid was received on May 26, 2004 for the SAS structure. The bid is under review; the east span
program schedule is based on award of this contract in August 2004. The Caltrans’-determined schedule for
the SFOBB East Span Replacement provided the construction time frame upon which the cost review was

based. Options for the SAS, including associated cost and schedule impacts, are discussed in Appendix 2.

In workshops, the cost review team used the current bid as the base and evaluated potential changes and

delays based on Caltrans” historical experience.
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YBI Transition

This contract is for construction of the transition structure from the new SAS, with two parallel roadways, to
the YBI tunnel that has a roadway on each of two levels. The contract is scheduled for award in May 2006 and
completion in April 2011. In workshops, the cost review team reviewed the preliminary engineer’s estimate
and made adjustments for current pricing and escalation as well as for potential changes and delays based on

Caltrans’ historical experience.

South Detour

This is a design-build contract for the temporary bridge structure between the YBI tunnel and the existing
bridge, which will allow removal of a portion of the existing bridge for installation of the permanent YBI
transition. The contract was awarded in March 2004 and is scheduled for completion in October 2005. In
workshops, the cost review team evaluated the potential impact of current steel pricing and potential changes

and delays.

Demolition of Existing East Span

This contract for demolition of the existing double-deck through-truss bridge is in the conceptual stage, with
a planned start of physical field activity in early 2011 and completion within 24 months. In workshops, the
cost review team members evaluated the engineer’s estimate and potential changes for current market

pricing, escalation, and delays.

As with the Richmond-San Rafael Bridge and the SFOBB West Approach, the determination from project

workshops for the SFOBB East Span Replacement was incorporated into a program risk analysis model.

Escalation

Prior to the cost review team’s escalation evaluation, all recently awarded and not-yet-awarded contracts
were evaluated for current pricing, including the recent steep increase in steel pricing. For the escalation
evaluation, work not yet performed - whether in awarded or not-yet-awarded contracts or engineer’s
estimates - was evaluated as to the applicability of future escalation. Where deemed appropriate for specific

parts of the work, escalation at the rate of 5% per annum was included.

04038 Toll Bridge Seismic Retrofit Program 8
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Capital Outlay Support

The Bechtel review team evaluated projected costs of Caltrans capital outlay support for each project on the
basis of expenditures to date and staffing plans provided by Caltrans; projections of average current
expenditures on the projects in progress; and Caltrans” historical cost experience. For completed projects, the
expenditures to date were accepted as firm, acknowledging that further small expenditures could be
incurred. For projects with a construction progress of one year or more, the projection of average
expenditures to forecast construction completion or Caltrans” historical experience - a ratio of support cost to
capital outlay cost - provided the best indicator of the potential final cost. For projects not yet awarded,

Caltrans’ historical cost and schedule experience was deemed the best indicator.

Contingency

This cost review undertaken by Bechtel in collaboration with Caltrans employed a “cost range” methodology
to evaluate the probable range of costs for each project. This range was established by calculating “program
contingency”. Contingency is an amount of money allowed for items within the defined scope of work that
cannot be identified or foreseen but are likely to be encountered in the course of the work performance.

Contingency allowances do not cover items outside the defined scope of work.

The Bechtel cost review team prepared a probabilistic risk analysis model using a Monte Carlo simulation
program, common in the industry, to determine the range of contingency to be included in the total estimate.
Significant components of each project, related to the work not yet completed and that could impact the
outcome, were represented in the model. These components included cost and schedule items, such as
contract work not completed; unawarded work; unresolved changes and claims; potential changes, claims,
and delays; and escalation. These components are divided into terms and variables in the program

depending on their exclusiveness or dependence.

Each term in the model was assigned a range of confidence (degree of certainty) corresponding to probability
values of 10 percent, 25 percent, 50 percent, 75 percent, and 90 percent, with the higher percentage
representing a higher confidence level. Additionally, variables, such as escalation, were assigned to
applicable terms where a dependence or association exists. The Monte Carlo simulation method generates
estimate values for each term, and therefore for each project and the total estimate. After 2,000 iterations are

performed, a probabilistic outcome is developed for contingency development.
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The risk analysis performed to assess the level of contingency appropriate for the TBSRP construction
program provided a range of contingencies at various probabilities of underrun. An 80 percent probability
was deemed appropriate to determine the amount of contingency to be included in the analysis (the
contingency amount required to ensure an 80 percent likelihood that the estimate at project completion will
not be exceeded). This 80 percent probability was used as the high end of the range; a 60 percent probability
was used for the low end of the range. These probability factors led to the adoption of a contingency

adjustment range used as part of the overall estimate range for each project.

In addition to the Monte Carlo simulation risk analysis performed for the construction costs, a schedule risk
analysis was performed for the construction costs and a program contingency was applied to the total
support costs. The schedule risk analysis was based on an evaluation of Caltrans” historical experience of

schedule extensions. The contingency for support was evaluated as a potential for overrun.

BASIS OF THE COST REVIEW

This cost review is based on:
m  Project plans and specifications provided by Caltrans for review and familiarization

m  Project cost and schedule data provided by Caltrans, including the May 28, 2004 summary master
schedule for the SFOBB East Span Replacement

m  Joint Caltrans/Bechtel workshops to evaluate costs for each project

m  Scheduled award of the SAS project in August 2004 with a scheduled December 2010 open-to-traffic date
for both directions of the SFOBB East Span Replacement, and a scheduled start of the demolition of the

existing bridge in early 2011 and completion within 24 months

m  Review of selected major cost and risk elements (i.e., the review was limited to major change orders, key

pricing drivers, and potential schedule delays)
m  Spot checks made of selected items only for updated (current) pricing levels
m  Contract change orders (CCO) and notice of potential claims (NOPC) logs for project elements under

construction

QUALIFICATIONS OF THE COST REVIEW

m  The cost review is a high-level trend analysis of the current Caltrans forecast cost of the TBSRP based on

current contract bids and awards; expenditures to date; currently reported approved and unresolved
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change orders and claims; potential future changes and claims including delays; preliminary engineer’s
estimates for future work; and current pricing and escalation adjustments. It is not a newly developed,

detailed bottom-up estimate.

The purpose of the July 2004 cost review was to review Caltrans’ current 2004 cost forecast for
reasonableness. The scope of the 2004 cost review did not include a detailed line-item comparison of the

cost differences between AB1171 cost estimates and Caltrans” most recent forecast.

The cost review is based on current documents provided by Caltrans. No value engineering analysis was

performed on the design, and no allowances have been made for additional items of scope.
Sunk and committed costs were not reviewed.

The cost review assumes that the projects will be advertised and awarded at the times indicated in their
current bidding schedule and completed as estimated in the “cost review schedule” (see Appendix 1).
Should bidding and award of any of the new projects not occur as stated, an additional cost increase

should be expected.

This cost review excludes any impact due to Force Majeure events such as terrorists acts, major

earthquakes, and work stoppages resulting from project funding issues.

The information contained in this report is for BATA use only. It will not constitute part of a prospectus,
offering circular or other financing document or be offered to any third party involved in the preparation
or review of any prospectus, offering circular or other financing document and in support of any final

financial decisions.

This report is integral and must be read in its entirety. Because the work has been based on a review of
estimates of others only, evaluations contained in this document should be considered preliminary in

nature.

The information on which these evaluations have been based was provided to Bechtel by BATA and
Caltrans and, except where specifically stated otherwise, has not been independently verified. The
evaluations contained in the cost review, therefore, may not be valid and costs may differ if other facts
exist or if future facts or conditions differ from the assumptions on which this report and its evaluation

are based.

RESULTS

Table 1 summarizes Caltrans’ program-level cost forecast for the seven bridges in the program. Table 2

provides a more detailed segregation of Caltrans’ forecasted final costs.
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Table 1 Caltrans’ Program-Level Cost Forecast ($ Million)

Completed Projects
BonciaMarinez BIgS e w
Carquinez Bridge
e T L G-
Vincent Thomas Bridge
San Diego-Coronado Bridge
Misc.Others ’

Active Projects
Richmond-San Rafael Bridge $914
San Francisco-Oakland Bay Bridge $5,867
"""""""""""""""""""""""""""""" Total Base Cost $7,405
Program Contingency $500 - $900
"""""""""""""""""""""""""""" Total Program Cost $7,905 - $8,305

04038¢3
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Table 2 Caltrans’ Project-Level Cost Forecast ($ Million)

Caltrans Forecast
July 2004
Richmond-San Rafael Bridge
Capital Outlay* $780
Capital Outlay Support $134
Richmond-San Rafael Bridge Total $914
SFOBB West Span
Capital Outlay $233
Capital Outlay Support $75
SFOBB West Span Total $308
SFOBB West Approach
Capital Outlay* $309
Capital Outlay Support $120
SFOBB West Approach Total $429
SFOBB East Span
SFOBB Skyway
Capital Outlay $1,293
Capital Outlay Support $197
SFOBB Skyway Subtotal $1,490
SFOBB SAS Foundation
Capital Outlay $239
Capital Outlay Support $55
SFOBB SAS Foundation Subtotal $294
SFOBB SAS Superstructure
Capital Outlay $1,682
Capital Outlay Support $202
SFOBB SAS Superstructure Subtotal $1,884
SFOBB East Span Others
Capital Outlay $1,038
Capital Outlay Support $424
" SFOBB East Span Others Subtotal $1,462
Capital Outlay* $4,252
Capital Outlay Support $878
" S&FOBBEast Span Total $5,130
Other Completed Toll Seismic Retrofit Projects $624
Capital Outlay Subtotal $6,025
... Capital Outlay Support Subtotal | $1,380
TBSRA Base Costs $7,405
Program Contingency $500-$900 | _
TBSRA Program Total $7,905 - $8,305 §

The forecast is based on award of the SFOBB East Span Self-Anchored Suspension in August 2004.
* The base for CO is the bid amount for awarded/on-going construction projects, or the engineer's estimate for projects in Design.
R/W Capital/Environmental Mitigation is included where noted.
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CONCLUSION

The results of the TBSRP cost review, as described earlier, support Caltrans’ cost forecast of $7.9 billion to

$8.3 billion for the total TBSRP.

While there are minor differences between Caltrans’ cost forecast and this cost review for individual projects,
the differences are customary due to the methodology used by two different teams to categorize and

summarize cost components.

For reference, these differences are shown in Appendix 3.
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APPENDIX 1
Schedule

The schedule used as the basis for the cost review is illustrated below, and is reconstructed from the Caltrans
May 28, 2004 SFOBB East Span Replacement schedule and other information provided by Caltrans. The
schedule also shows cost review-related comments for the Richmond- San Rafael Bridge and SFOBB.
Schedules for both of these bridges are based on the SAS superstructure contract awarded during August

2004. Delays associated with the contract award are discussed in Appendix 2, SAS Options Review.

Caltrans’ current schedule - This is the current schedule based on information provided by Caltrans, and is
used as the basis for the cost review. The schedule reflects an open-to-traffic date of June 2010 for the

westbound roadway.

Cost review schedule - This schedule includes any schedule modifications believed to be necessary as a

result of the cost review effort, and is consistent with the findings of the cost review. As such:

1. The schedule is based on the SAS superstructure contract awarded during August 2004.

2. Data provided by Caltrans reflecting previously completed contracts and their respective

historical approved change orders for time extensions.

3. This study includes an average of 10 percent time extension to each SFOBB contract within the
direct costs and is included in the cost review schedule bar chart that follows. The information on

the chart reflects an open-to-traffic date of January 2011 for the westbound roadway.

4. Additional time extensions for schedule risks are not included in the bar chart below. These time
extensions are included with the risk analysis that establishes various probabilities of confidence
of achieving the construction durations and associated contingency costs. Schedule-related
contingency is shown at approximately 60 percent and 80 percent confidence of achieving the

specified durations.

04038 Toll Bridge Seismic Retrofit Program 15



Cost Review Report

Toll Bridge Seismic Retrofit Program: Comparison of Schedules for Cost Review Purposes

General

Program Management

and Support L e e R N

Richmond-San Rafael Bridge

Construct — Retrofit Foundation

and Structure 0CT00A [ JUNOS

San Francisco-Oakland Bay Bridge

West Approach

Construct — West Approach JUNO3A | JUNOS

East Span

Construct — Skyway JANO2A | MAYO7

Construct - South Detour MARO4A | 0CTO5 b—
|

Construct — E2/T1 (SAS) APRO4A [ AUGO6 e ——

Construct — SAS Superstructure AUGO4 | DEC10

Construct — Yerba Buena Island S
Transition Structure JULos | JUNTI

Construct — Oakland Touchdown JANO7 [ APR12

Demolish Existing Bridge FEB11 | FEBI3 m

Legend: [ Caltrans Current Schedule MM Cost Review Schedule 040381

Note:
The cost review Schedule assumes that Caltrans will be able to advertise, award, and begin construction on
project elements that have yet to be bid (Oakland Touchdown, YBI Transition structures, demolition) per the

current Caltrans schedule.
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APPENDIX 2

SAS Options Review
Section 1 - Introduction

In addition to performing a cost review of Caltrans’ cost forecast of the Toll Bridge Seismic Retrofit Program
(TBSRP), BATA requested that Bechtel review a series of Caltrans-developed program options for the Self-
Anchored Suspension (SAS) structure. Caltrans developed these options as possible alternatives to the single
bid received for the SAS contract, which exceeded the engineer’s estimate. The single bid also exceeded

existing funding levels for the bridge.

Caltrans’ summary report of the bid options for award of the SAS contract is included as Attachment 1. The
following provides an overview of Caltrans’ options, along with Caltrans’ schedule and cost impact
assessments described in the report. Bechtel’s review comments and associated basis are provided in

Section 3.

Section 2 — Option Descriptions
Option 1 - Proceed with the Current Bidder

This option requires Caltrans to obtain the bid validity for an additional 60-day period from the single bidder
and attain the additional funds from the California state legislature. In developing the option, Caltrans
anticipated that the funding approval could be accomplished within the 2-month time period. Caltrans
assessed that the Skyway and SAS foundation contracts would proceed to completion in accordance with

their current schedules.

Schedule Impact - If these conditions can be achieved as stated, the time impact to the construction period
would be a 2-month delay at the start and a corresponding 2-month delay at completion, compared to the

current bid schedule of the east span opening in early 2011.

Cost Impact - This option is used as the “Base” for comparative purposes. Additional capital outlay and
associated support costs are included in Caltrans’ cost report for added funding, and hence no additional

costs are assessed with this option.
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Option 2.a - Re-advertise the SAS Contract in January 2005

Caltrans would develop conformed plans and specification and re-advertise the SAS contract in January
2005, with an expectation of receiving at least two bids. This option would take effect only if the required
legislative funding approval is obtained during the current 2004 session and if Caltrans rejects the current

bid.

Because of the limited time to rebid, the expectation is that the second potential bidder, who ultimately did
not submit a bid in May, will bid, and that the single bidder will bid again. This option requires additional
funding action from the legislature because Caltrans assumes that even with two bidders, the bid amount

will exceed the currently authorized funds.

Schedule Impact - Caltrans does not anticipate a longer period for funding approval than that for the Base -
Option 1, i.e., 2 months. Caltrans estimates that it will require 5 months to revise the contract documents and
8 months for the advertise/award/approve cycle (5 months to bid, including addenda and clarifications, 3
months to award/approve). The composite time impact of this option is anticipated at roughly a 1-year delay
to the start of construction and a corresponding delay to the completion when compared to the current bid
conditions. As with the base option, the Skyway and SAS foundation contracts would proceed to completion

in accordance with their current schedule.
Under this option, the east span would be open to traffic in late 2011.

Cost Impact - Due to the noted schedule delays:

m  The South-South Detour contract would be terminated and rebid at a later date to better align with the

revised schedule and hence associated costs impact
m  Delay of the SAS contract would incur escalation costs
m  All future contracts would be rescheduled and incur escalation costs
m  Capital Outlay Support (COS) for Caltrans would be increased due to the extension of contracts and

rebid of the SAS contract

Caltrans’ assessment of cost impact for this option shows essentially no cost savings from the

Base - Option 1.
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Option 2.b — Re-advertise the SAS Contract in September 2005

Caltrans would allow sufficient time to make appropriate changes in the plans, specifications and bid
documents and re-advertise the SAS contract in September 2005 with the intent of attracting two or more
bidders. Assumptions are that the legislature does not approve additional funding during the current 2004
session and that Caltrans would reject the single bid received. In this option, Caltrans would extensively
revise the construction contract documents with the intent to attract two or more bidders. Caltrans would
need to request additional funds from the legislature because the assumption is that even with multiple

bidders, the bid amount will exceed the currently authorized funds.

Schedule Impact - Caltrans estimates that it will require 12 months to revise the contract documents, by
which time the required legislative actions would be completed. Caltrans allows 8 months for the

advertise/award/approve cycle.

As there is roughly a 20-month delay in the start of construction of the SAS structure, the east span would
open to traffic in mid-2012.
Cost Impact - Due to the noted schedule delays:

m  The South-South Detour contract would be terminated and rebid at a later date to better align with the

revised schedule and hence associated costs impact
m  Delay of the SAS contract would incur escalation costs

m  All future contracts would be rescheduled and incur escalation costs for added time over that required

under Option 2.a
m  COS for Caltrans would be significantly increased over that of Option 2.a, due to the extension of

contracts and rebid of the SAS contract

Caltrans’ assessment of cost impact for this option shows a cost impact, on the high side, of $200 million over

the Base - Option 1.

Option 3 — Redesign SAS for a Cable-Stayed Bridge

This option evaluates the use of a cable-stayed bridge in lieu of the SAS structure and examines the impact on
cost and schedule utilizing a design-build construction concept. Caltrans would develop performance

specifications and design-build bid documents. To pursue this option, in addition to receiving the funding
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increase authorization, Caltrans would need to secure a legislative authorization to proceed with a design-
build concept. And for this design concept, Caltrans would need to pursue a public review and supplemental

EIS/ permitting process.

Schedule Impact - Caltrans anticipates it will require approximately 22 months of preliminary engineering
to develop the bridge design to the level at which it can be advertised for a bid. During this period, the
contract documents would also be prepared for a design-build contract. Caltrans allows an 18-month

duration for the advertise/award/approve cycle, based on its experience on such major bridges.

In parallel, the legislation for additional funds would need to be approved and authorization received to

pursue a design-build contract.

Because Caltrans has previously performed preliminary work on cable-stayed bridges, Caltrans anticipates
that the public review and supplemental EIS/ permitting process can commence within approximately 4
months after this option approval in September 2004. Based on its experience, Caltrans forecasts that it will
require approximately 2 years for the public review/supplemental EIS and permitting. This public review

and permitting activity is planned in parallel to preliminary design and bidding of the design-build contract.

Caltrans anticipates a net delay to completion of approximately 2 1/2 years beyond the base option for a mid-
2013 open-to-traffic date for the east span. In addition, Caltrans recognizes a risk of up to 24 months in delays
for the cable-stayed bridge completion if the permitting and approval duration reflects its experience on the

SAS structure.
The east span would be open to traffic approximately mid-2013 excluding the delay risk of up to 24 months.

Cost Impact - Due to schedule delays and use of the cable-stayed bridge option, the increases in costs are as

follows:

The SAS pier E2/Tower T1 and South-South Detour contracts would be terminated
m  The design-build contractor would build the new foundations

m  The South-South detour contract would be rebid at a later date to better align with the revised schedule

and hence associated costs impact

m  The Skyway and YBI transition structures could require modifications

Delay of the SAS contract would incur escalation costs
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m  All future contracts would be rescheduled and incur escalation costs for added time over the base option
m  COS for Caltrans would be significantly increased over the base option, primarily due to:

o Preliminary engineering for the cable-stayed bridge

o Support of the public review and permitting process

o Support for and during contract terminations, extensions, and rebids

A cable-stayed bridge, according to published costs, is less expensive to design and construct than the
proposed SAS structure. In weighing the construction costs of the SAS and associated contracts under the
current bid conditions against the design and construction of a cable-stayed bridge, plus the termination
and delay costs for the other contracts and support, Caltrans concluded that either a cost saving ($85
million) or a cost increase ($110 million) are possible, depending on the costs of the bridge-completion-

delay uncertainties.

Caltrans has assessed the uncertainties of related risk delays at 12 to 24 months. These uncertainties during
the design stage are related to items such as earthquake assessment and foundations as well as interfaces
between the structures, and during the permitting process for the time required to satisfy the public. Caltrans

has estimated the cost of exposures for the delay uncertainties at up to $200 million.

Section 3 - Bechtel Review Comments

Bechtel’s review process, basis, and assumptions associated with Caltrans’ report on the SAS options are

outlined below. Bechtel review comments are included in three groups: Cost, Schedule, and Risk Assessment.

Review Process

1. Caltrans-developed schedules for Options 1, 2.a, 2.b, and 3 were reviewed based on Caltrans’
experience on the seismic retrofit program. Caltrans’ noted basis and assumptions were examined for

reasonableness through comparisons with seismic retrofit historical data.

2. Direct capital costs developed by Caltrans were reviewed for reasonableness for each option based on
the general basis and assumptions outlined below. Caltrans’ cost assessments were primarily schedule
driven for Option 2.a, 2.b, and 3 and hence escalation costs due to delay were critically reviewed for
reasonableness, noting the assumption of 5% per annum escalation. In addition, the scope for Option 3
was considered to be very conceptual and hence cost reviews associated with the option were based on

comparative reasonableness, using industry data for a conceptual estimate.
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Caltrans-developed support costs were reviewed for added scope and schedule. The adjustments for
Options 2.a and 2.b were primarily schedule driven and hence reasonableness checks were based on
Caltrans” expenditure profiles for extension of time and added scope for modifications of contracts
other than those for the SAS. For Option 3, the support costs also included allowances for preliminary
design and rebid of contracts as well as public reviews and permitting costs. Order-of-magnitude
checks were made for their relative reasonableness compared to other options and Caltrans’

experience.

Basis and Assumptions:

1.

As the option study was conducted within a limited time, scope and schedule impacts were evaluated
based on Caltrans’ experience. In some cases, Caltrans included cost allowances for scope items for

which further details were not available.

In addition to Caltrans’ notes on its cost and schedule presentations included with Attachment 1, other

key assumptions include:

m  All of the data is assumed to utilize foreign steel fabrication and delivery to the site. If domestic
steel is utilized, the costs may increase significantly (based on one bid for the SAS structure - in

excess of $200 million)

m  The escalation is included at 5% per annum. Current data (per July 2004 Engineering News-Record
report) indicates that the steel and concrete prices are continuing to climb in the open market.
However, such increases are not expected to continue at the current pace and hence a critical

assumption.

m  Insurance and bond markets for construction contracts will not significantly deteriorate as they

have had in the late 1990s.

Cost Review Comments

1.

Bechtel’s overall assessment is that the Caltrans-evaluated order of magnitude cost differences in
Attachment 1 are reasonably representative of a relative order for the options under consideration.
Costs for Option 3 can be improved for its relative order if better design and foundation conditions

were available, but Caltrans” assessment for the given data appears appropriate.
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Caltrans developed the costs in two groups: capital costs for construction and COS costs for services
provided by Caltrans personnel and its consultants. These groupings lead to better evaluation of cost

elements and consistency with Caltrans’ budget monitoring systems.

For the re-advertise Options 2.a and 2.b, the differential costs were based on order-of-magnitude
adjustments to the base option, as the costs were developed within a relatively short time frame. A
critical assumption is that at least two bidders will participate. A follow-up strategy and associated

plan needs to be implemented to ensure this outcome.

Overall costs for Option 3 were developed from conceptual pricing data and assumptions of
reasonably conservative foundation conditions. If a legislative decision supports the required time, a
more detailed assessment should be made. In addition, if legislative support is provided such that

public hearing and permitting time is limited, Option 3 may be a path to investigate.

Schedule Comments

1.

Caltrans’ overall schedule comparison for the four options (1, 2.a, 2.b, and 3) appears reasonable and
the ranking of options appropriate. Caltrans-experienced durations were properly utilized in

development of the schedule options. The completion timing for each appears to be appropriate.

For Options 2.a and 2.b, funding authorization timing from the legislature will drive Caltrans’
decisions. In addition, it is recommended that Caltrans seek guidance from its legal team to ensure that

sufficient changes are made in the rebid package to avoid a lengthy lawsuit by the one bidder.

For Option 3, due to the lengthy front-end process of preliminary engineering for design-build bid for a
cable-stayed bridge, it appears that if the design can be completed within an additional year over the
base option time frame, the overall time period for design/bid-build would be the same as for
bid/design-build. When there is no apparent time saving advantage for the bid/design-build option,
the design/bid-build concept has the advantage of providing a firmer base on which to prepare an

engineer’s estimate at an earlier stage and possibly attract more bidders due to its conventional nature.

Risk Assessment Comments (Potential Variables)

Overall:

1.

For all options, escalation rates of 5% per annum do not hold and labor and materials price increases
are significantly higher than planned. This scenario appears to favor earlier commitments by

contractors. However, the assumed 5% per annum escalation appears unlikely to be exceeded. One
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option would be to index key materials to remove the risk from bidders and thus expect removal of

associated risk amounts from the bid.

Additional funding is not approved by the legislature until-2005. This circumstance would eliminate
Option 1 and Option 2.a. It is critical to know the anticipated timing of the funding approval so that

Caltrans may follow an efficient course of action.

Schedule delays may occur due to the bidder question-and-answer period prior to award. These delays
would increase costs due to escalation and increased complexity with interfacing east span contract

scope. Time management and associated actions will be critical.

Lawsuit by the current lone bidder for the SAS contract. A lawsuit could put the schedule for Options
2.a and 2.b in jeopardy. Caltrans may need additional resources in its budget to allow for support of
such activities. Costs are likely to increase due to inflation and Caltrans may find itself once again with
one bidder. This scenario is possible unless Caltrans obtains legal guidance to make appropriate,

legally conservative, and justifiable changes to the bid documents.

It is recommended that a path forward be developed for all options and appropriate resources be
deployed to ensure that timely decisions are made in order to ultimately save costs associated with

time.

Option-Specific Comments:

Option 1 - The lone bidder does not extend the bid. Appears unlikely.

Options 2.a and 2.b - Only one bidder responds. It is recommended that Caltrans work with the two
bidders, as it has done for the SAS proposal, and ensure that the bidders” “Terms and Conditions”

requests can be accommodated without jeopardizing its contractual position.

Options 2.a and 2.b - It is possible, with a very low probability, that delays to the SAS contract and
revisions to the contract documents will not attract any bidders. Caltrans may want to pursue a time-
and-material option, which may be to its advantage in eliminating risks and bringing associated
inclusions from proposals. A risk-to-reward concept that increases the possibility of reducing the

contract fee could benefit Caltrans.

Option 3 - Schedule risk is highest for permit/EIS/public review time. If legislative help is provided -
by accelerating approval of the funding and design-build concept, and by reducing the permit/EIS
time - this option may become attractive. If this option were to be followed, it is critical that its viability

is established early enough to not cause significant delays to its start. It appears that Option 2.a and 2.b
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would be followed first and then if the bids come in significantly higher or there is a sole bidder with a

high bid, this option may become viable.

CONCLUSION

Overall, Bechtel finds Caltrans’ cost ranges for the SAS options, though some based on conceptual data, to be
in relative order. Additionally, Bechtel finds that Caltrans’ comparative schedule analysis for each option

appears reasonable based on Caltrans’ assumptions and its historical seismic retrofit construction experience.

Caltrans’ analysis indicates that if achieving seismic safety for the motoring public is the primary objective,
awarding the current bid is the most effective option. Further, Caltrans’ comparative evaluation indicates that
there appears to be little opportunity for significant cost savings by rebidding the current design (Options 2.a
and 2.b) or by redesigning the current project to a cable-stayed system bridge (Option 3). The review of
Caltrans’ comparative assessment of these options and associated assumptions indicates that Caltrans’

conclusions are reasonable.
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APPENDIX 3
Cost Review Forecast Comparison with Caltrans’ Forecast ($ Million)

Cost Review Report
.|

Caltrans Forecast

Cost Review Forecast

July 2004 July 2004
Richmond-San Rafael Bridge
Capital Outlay* ... S0 $820
Capital Outlay Support $134 $135
Richmond-San Rafael Bridge Total $914 $955
SFOBB West Span
Capital Outlay $233 $235
Capital Outlay Support | $75 $75
SFOBB West Span Total $308 $310
SFOBB West Approach
CemElOmEy B i
Capital Outlay Support $120 $130
SFOBB West Approach Total $429 $435
SFOBB East Span
SFOBB Skyway
Capital Outlay $1,293 $1,320
Capital Outlay Support | ster $175
SFOBB Skyway Subtotal $1,490 $1,495
SFOBB SAS Foundation
Capital Outlay $239 $270
Capital Outlay Suppot | $55 $40
SFOBB SAS Foundation Subtotal $294 $310
SFOBB SAS Superstructure
Capital Outlay $1,682 $1,685
Capital Outlay Support | s02 $200
SFOBB SAS Superstructure Subtotal $1,884 $1,885
SFOBB East Span Others
Capital Outlay $1,038 $955
Capital Outlay Support | s44 $420
""""""""""""" SFOBB East Span Others Subtotal |  $1,462 $1,375
Capital Outlay* $4,252 $4,230
Capital Outlay Support | se:8 $835
SFOBB East Span Total $5,130 $5,065
Other Completed Toll Seismic Retrofit Projects $624 $645
Capital Outlay Subtotal $6,025 $6,060
""""""""""""""" Capital Outlay Support Subtotal | $1,380 $1,350
.. TBSRABase Costs | $7405 $7,410
Aogem Comlgeney $500 3900 $500 -~ $900
TBSRA Program Total $7,905 - $8,305 $7,910 - $8,310

R/W Capital/Environmental Mitigation is included where noted.

The forecast is based on award of the SFOBB East Span Self-Anchored Suspension in August 2004.
* The base for CO is the bid amount for awarded/on-going construction projects, or the engineer's estimate for projects in Design.

04038g2a

04038

Toll Bridge Seismic Retrofit Program

26



Cost Review Report

ATTACHMENT 1

[P/ VIVH AqQ YITM PaImou0d uaaq sey pue suene)) Aq pado[oadp sy

LOVILNOO ADAIdd NOISNHAdSAS AHIOHONYV A'TAS
HO AVAY 04 SNOILJdO dId 40 SISATVNV =

21

Toll Bridge Seismic Retrofit Program

04038



Cost Review Report

u3ISo(J A3pLig AeiS 9[qe) prg pue u3isopay e

J0BIUOD) SVS PIG-3Y

10BNUO)) JUSLIND) PIBMY o

SNOLLJO dId SVS

ATTACHMENT 1 (CONT’D)

28

Toll Bridge Seismic Retrofit Program

04038



Cost Review Report

ATTACHMENT 1 (CONT’D)

‘$s000.1d p1q pue USSP SURIED [EULIOU SB AU JO JUNOWR dwues aye) Aew ssaoo.uxd pymqusisap pasodorg —
'SPAJ] papIIuIod puokaq Surpuny armbar [[Im USISIp JUAIJIP JO PIQ-2Y  —
pannbag uoresida] ppngudiseq .
PRPNPUCD Usaq JOU SBY JULLISSaSse oIsias ¢ sudisap Arls a[qeo Jo] pajedwod usaq jou sey udisa
spumad pue ‘maTAsd [RIUSLUTONAUR 2 Udisep Sunoales Jof ssaoodd Buruado-ar of anp spedult s[npayps [BIUBENS .
USISap 95PHQq SUKIASI Ul JSU [BQRURIQNS —
SJORIJU0D PapPIEME JO UONRUIULID) PUR S3PIAIOR UOPOILISUOD JUILIND 0) NP $)S00 JUns pue
sTuoneedsd ‘SAR[AP 0) ANP §)S03 Pappe AQ J9S-IJO SUOHPNPIT (SYS WO PIoNPaltaq PInom §)$00 UORINIREU0D —
(ampayos eumdo) sieak 7/1-7 15ea] J8 Aq uongajdwos joafoxd Aefap [mm —
USISI( I3PLIG PIARIS-IIqeD PIING/USISa( Pig puk usisa(q-ay
'SPAS] papImiod puokaq supuny aambar [[Im SYSJopIg-2 —
JopPIq JUBLIND UIOI] JITNS MBT
padefep aq pINOD BMNPaLOS PIg-2
{"0Jp ‘212J0U0D ‘[3915) ISBAIOUI PINOD 5]S00 S[BIIBIRIAL
Jappiq [3uIs B Jo B aleM BOLBUNY £ng,, OU ST asy) J1 Ajjewadss Piq puosas B Ul sSEaIU PINOI SIS0D
PIq PLUQNSSIJOU S30P JBPPIq UBHND  »
SUIPPIg-21 Ul SYS U [enuajod Jued gIusis aae a1 —
‘sjuawRImbaz
LeoudUY Ang,, WOIY JIIA1 [RUOLIPPE 23S PNOM ‘SJUSTINIOP PIQ JUSLND 0] SUOISIAdIaImbaIpmopy —

TOTR[LISD
pue sAeap 0] anp $3509 pappe £q 19s-IJO SUOHPINPAI SSIAPPIQ [dnnur aie 312Y) JI PAdUPalaq pnod 180D  —

(qz uondQ) sieak ¢ 1 03 (7 uondQ synpayos ewndo) 1eaky jseajie £q uopajdwos yoalord Aefap I —
SUOISIAOLJ PI PISTAY PIM SVS PIq-9

(uone[sisa] Aduasin) supuny saimbairpiemy —

0€ Ay puofaq pIq puajxa 0} JUIWIAISE J0JOeNUOd Judund armbar [ipn  —

Kjayes onusias asamoe pue 399 foad ajadwos pue usaq 0] anor sy —
1PRIUOD) JUALIN) PICMY

ssuipur f Jo Arewuing
SNOILJdO dId SVS 40 SISA'TVNV

29

Toll Bridge Seismic Retrofit Program

04038



Cost Review Report

ug1saJ ABpLIg aaneway
pig pue uSsag-ayg

(uonnjadwod) piq o3 Surf[a sanjuas jutol omJ,
paaoidde st uone[sida] pyngyussa g

Juaund se agueurioysad arwstas Juapeanba ysdwoaay
$sa201d uonoaas udisap adpriq 103 3[NPAYIS UO [0IUO))

(uonenpaaar g19.]) ssasoxd Bumuuad
pUR [eJU3WUOITAUD 3JR)G /[eJapa ] JO 2 [nPayds uo [0IJUo))

‘Butaatyor Jo AJurad s3Iy J[

G007 PIW UI 3pe 3q Wed pReME PIG-33] —
002 Jaquiaidag pius ur 05-03-Apear st adexyoed pig-ay] —

(uorynadwod) piq o Sulpim sasmuaa jutof omJ —

p1g-a1 03 Joud sjuawaiinbal pouawy Ang  Jo I9ATM —

30

Toll Bridge Seismic Retrofit Program

SYS wanm) prg-2y ‘Buraayae Jo (243 22uapJuod YISy A1aa e s1213y) JT

a[qissod se Lsnonipadxa
1221U0)) JuaLn) prmy | se j03foxd Bunajdwod pue yim Suipaszord stanea Arwud ay J]

uoI)IY pa.IapIsuo)) $.10J2% ] UOIS1IA(

ATTACHMENT 1 (CONT’D)

SNOILVAN HNNOODHTI/SNOILVIHAISNOD

04038



Cost Review Report

ATTACHMENT 1 (CONT’D)

103foid wedg 1seqyQ S 3ZIeIapaja(q —
Jaate p WM T 1senbay] —
1sanbai Jaatem Juenem 0f saniiqeded jayTew MATAY —

p00Z J2quiatdag
sjuawalmbalr oUWy Ang, WoiJ Ja1[al ajeSusaAu]
SUOTSTASI U3 1an JOBJUOD
P00 #9933 (T 3o pUH SYS JO PI1g-31 10] sjuawnaop piq jo uoneredaid ajaiduron
b007 ISnBny uo1ssag Q7 Ul W[ 3ouruL] a1aduron)
s[npatdg SOV eI

SHILIAILOV d(1"MOTTOH/SdHLS LXHUN HLVIQAINIAI

31

Toll Bridge Seismic Retrofit Program

04038



Cost Review Report

ATTACHMENT 1 (CONT’D)

sjus wNaop piq adedeid

uonanysuod [

ssado0id uBiseqg

NN

uoiyesiba AaueBun Buipung I

. | _ | . _ _ _ _ _ , _ _ _ . _ _ " ' "
! ! _ : _——— s —— ——— | i |
\ Qaﬂaﬁb_%m mﬂm _._o_.uuzhm,__oo _ (anoadde/preme Wpuow g/pIg UMW g) SYS PIeMY/PIG-2Y | | |
: ; ; : : : ] | - 1 : : i )
' : ; _ _ w sabueys Wim S;USWINIOP PIg PasIEY 77 _ _ _
%siy Aeja@ aAne[@y Wnpajy 0] Mo : ” | I 1 | I | | | |
| | | | _ | | _ uolze|sifia Asusbn Buipund _ m _
: : ; ! : ] O G i : i
| | | | 11/Z3 SUOIIEpUNO 4 BULIEN SVS - UODINIISLOD | 5 1 | |
: i : i : , | | | _ ] | 1 |
| | | | | | i H RN
: ! : ! ! ” _ I 1 T Aemhos T 1
_ _ _ ! : 7 | _ | i | i |
i ! ] ! ! | ! ] ! i | 1 .
¥102 cI0e Z102 1102 0102 6002 8002 1002 9002 5002 v00C £002 2002 1002
(G00Z 1aquiaydag uj 19813109 3S[LIBAPY-3Y) qZ Uondo - SY'S PIq-3y
m _ m _ m — T .. _.. T T _ m _ m _
: m.s_t_._.aﬂa%m wqm _._o_quﬁ__._oo | | (enoidde/prese Lauow epIg LAUOW G) SYS PIRMY/PIGSY _ I [
' i i i - | ! | ] | H | ! | 3 : f :
m _ m (Auo saBueys suoneayisads pue sosads/sue|d pawIojuod) sju2 WNI0p piq pasnay “ " “
i | . i : ” I 1 | I I 1
s1y Aeja@ ane|sy wnipapy | _ ﬁ | | uoneisiBa Asusbun Bupuny I i |
i _ i | 1L1/Z3 SUONEPUNO UL SYS - UORINISUOD [ L i ! !
' i H i 1 i | | | | | | | | |
! _ ! _ ! 7 | i ; : I\
H i : i . | i . i . Aemhys . i
| | | | | | | | | | | | |
i : : ' ! ! | 1 | 1 | 1 |
v102 £10e ZL0T 1102 0103 6002 8005 1003 9008 5003 [ £003 2003 1002
(G00zZ Aienuer uj 1oe11U0Y 3S]LI9APY-3Y) ajnpalos jeuwindo ez uondo - SY'S piq-ay
“ | “ oL i | R |
: ; : P 3 i _ - : . 7 TR
_ _ _ _ aJmonussedns sys UoINGSUOD | | 7 | ﬁ._ n3a 4.;9_2 ns m*m |
L ! L | | | | | : ! | |
i 2 : i . uone|siba Aauebin Buipun, i :
wsty Aefeq sagerey Jsamor | _ | | ot [T B . _ |
: m : " : ” | il = i i |
| | I | I | | 1123 sUOKEPUNOJ SULEW SVS - UOBINGSLUOD : m
: " : " : ” i : NN
_ ! ! ! _ 7 | | _ : Remfs : !
1} ] L} L] L] ! | 1 ] 1 ] 1 |
| | | | | | i ; ; ; : ; i
vi0T cI0e ZL02 1102 0103 6002 8005 1003 9008 5003 7005 £003 2003 1002

sa|npay2s uondp ubisaq 26plug uoisuadsng 2|qo) paJoyduy-J}|2g
[DILU3PILUOD -1 JDIQ

(F00Z 12quizpdas uj 1oenuo) piemy) | uondQ - 1Se3ai0 JUILINYD

32

Toll Bridge Seismic Retrofit Program

04038



Cost Review Report

ATTACHMENT 1 (CONT’D)

sjuLIR IS T [eyuswaddngmainay oland [

Buusaulbug Aleurwijald  [EEE5EEE

uoRaNNsUOD [
/T

Joelju0D anoiddyjpiemys s jIaApY HSIN

sse20.d ublseq

RN
uone|sifa Aouabin Buipung I

co_uur.;ucouh:m_mwn_
|

JoEIUOD A0 dd P IeMY [BSIHAAPY NS 1Y

|

|

1
uopes|B

! 1
sjywIRd(SIT [eyus waddng/meiasy 2|

2 Bulp

19nd

ng4 pu

P T o]
| Seatetatutatatatatatatotatotetotetototetote®i

e p|ing/uBis
|

ea

BuiaaauiBug Aeuiwijaid
1

NN

Fepmr— e r— = —

4104

€102 cLog

1102 0LozZ

6002

8002

002

900¢

S002

¥002

€002

200z

1002

sa|npayds uolldp ubisaq 26piug uoisuadsng 23|qo) padoyduy-J}|2g

(10eqquog pjing ubisag/suogepunod buipnjouj abpug padels-siqed) ¢ suondo - sys ubissp-ay

JOILU3PIIUC) -44DIQ

33

Toll Bridge Seismic Retrofit Program

04038



Cost Review Report

ATTACHMENT 1 (CONT’D)

Trondo pase)s-a[qeo Jo prq-ussap Jo Uo[emp UoTPNNSUod,uSIsap ®ak ¢ ¢ pue uondo a3pTiq S 10] HOTRIIp UOT)ONNSI0D Bk g SSUMSSY '
“PRATR0AI PIq JUSIIMD A U0 Paseq pajoafoxd se sy200 proddns pue eydes 1w suraseq st | vond) g
TOTEPIMOJ SUTIEUI 10 }802 PapUIUT WARRAS pake}§-8[qe)) SYS UBIapay 0} 180D Tepde) -/
USSP MAU U0 SUSUSSU0D [RUOTBAT 10J Paall 0} anp pambal aq A (SUPUOUT 7 0) 1) aUm [RUOIPPY 's1eak T aye) 0 paumsse gI eppwsddug 9
‘sse001d wonoates odS) Summnp vonedoned smqud ysny Jo Aroysmy yusurdoaasp ysfoxd s pue suotstaar adoos Jo UOTRNTEAS U0 Paskq ST ST a[palps ¢
yoaloxd smp o A10)sM] AoUsSk 20MOSAT [RIO] PUR “3jk)s ‘TEIBPA] U0 Paskq ST jurad pue JUsumoop [RJUSUNIONATY  “f
‘prng-uETsap ansrnd 0) ATS901 ST UOTR[SIS] ASUSEIN PPN PTG ABTS(] BUTMSSY ¢
TNOOTS PPE SSTATAI[IO *(2T)RSUOP TR 53] 04,67) USSOYD ST PIq PASE-[28)3-UTTAT0F 81} PUR PAATAIAT ATk SpIq aAnaduios oAy sUmMsSY T
{(+00T ‘9T Aep\ Uad() PT) PasTIAPE JORTT0 PUE PAUTIAP AJRIMD sk a3prg uotstadsng a[qe)) Paroypuy-Js ggodS=SvS T

10T w @E&mﬁ pasels

BTH 0} €107 wado) YSH OTES+ 01 S8F- | ORTH+ 0 SETH+ | 0€$+O10TTS- | 80, Arenuey -31qe)) Eotdsy,
SKt0) 6T 0} SYS UBIOpay '€

90, 4By Qe

WP z10z wedo Mo] 00T + 93 0% OL$+OLOP$+ | 0TS +910F$- | 0360, ¥dbg (¢) @SV S JUSIm?)
sWIA ¢ T-T FNIAAPY-Y T

@ (Pd

oIS pue seTqey)

“TAM0], 2915

Mo 010z wadp BUON 0 0 0 0. ¥dag J[TUIS) premy
pureuadopig 1

(suoTy) (suoTN)
sy TR0 L eeqng (suoTmAD
s ey 180 poddng )00 A ®oqns
o SNSST U] pue reyde pue yoddng SOUAILTI(]
AMpAs redun PUe Jusumoocy TeUonIPPY TeUon PPy wo) reyrdey) | womonnsuo))
uote1dioy) AMPaYRS TeNUSUIIOTIATY [enuRiod [enualod [enuajoq m3ag suondo

ID14U2PIJU0D - 1JDuq

suoiydp ubisaq 26plug uoisuadsng 2)qoH pauoyduy -4

34

Toll Bridge Seismic Retrofit Program

04038



